[Hyperpolarized cardiac arrest with ATP-sensitive potassium channel opener on myocardial protection during CPB].
To investigate the myocardial protective effects of pinacidil-induced hyperpolarized arrest and compare them with those induced with depolarized hyperkalemic arrest. 18 dogs were equally divided into three groups. In the hypothermic hyperpolarization group (LH group), after aortic cross-clamping, a single dose of 4 degrees C pinacidil containing St. Thomas cardioplegic was infused through the aortic root. Temperature during CPB was kept between 26 - 28 degrees C and warmed to 37 degrees C before aortic declamping. Global ischemia lasted 60 min and then reperfusion started for 30 min. In the normothermic hyperpolarized group (WH group), the same procedure was set as in the LH group, except maintaining temperature of 35 - 37 degrees C for CPB and pinacidil solution. In the control group (group C), no pinacidil in St. Thomas solution was the only difference to the other 2 groups. Cardiac arrest and its recovery, the ultrastructure of the myocardium and hemodynamic during ischemia and after reperfusion were observed in the 3 groups. (1) The percentages of normal mitochondria and glycogen were not changed significantly during ischemia and after reperfusion in the LH group, but declined markedly in the group C at ischemic 30, 60 min, and reperfusion for 20 min (P < 0.01). In the WH group, they were lower than those of the group LH, but higher than those of the group C before ischemia. (2) The recoveries of CO, SV, CI, LVSW, RVSW, MAP in the LH group were significantly better than those in the other two groups after reperfusion for 15 minutes and 30 minutes (P < 0.05 or 0.01). However, they were much better in the WH group than in the group C (P < 0.05 or 0.01). (3) The time from cardioplegic infusion to cardiac arrest was shorter in the group C and the group LH than in the group WH. Myocardial protection for global ischemia during CPB could be well achieved with hyperpolarized cardiac arrest induced by ATP-sensitive potassium channel opener, pinacidil, especially in the hypothermic state. The protection is weaker in normothermia but is still stronger than that with traditional depolarized arrest.